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Workshop Goals

Who should attend?
e Site teams submit flux/met data regularly
e Site teams have interest in participating in the development and test

Presentation (~50 minutes)

e Data pipeline overview

e QA/QC process and test modules
e Q&A (™10 minutes)

e Plan for this year and next stage

Discussion (~40 minutes)
e https://docs.google.com/document/d/1HUDNhYrXUMGBOYDMNCcZjkP1Yr2GjsbHVprpk-HiBjxU/edit?usp=sharing

The presentation will be recorded and made available on AmeriFlux website.

Mute during presentation. View chat window. ) Technical support in webinar
Send messages for questions, AMP-webinars@Ibl.gov

Unmute for Q & A. comments & zoom help.
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Data availability

- Jdata:20+ year
(+) data:15-19 year

<) data:10-14 year

© data:5-9 year

= data:1-4 year

< registered

410 w/ data
2843 site-years
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AmeriFlux Flux/Met data Pipeline
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AmeriFlux Flux/Met data Pipeline

Site Teams

Submit Flux/Met data

Format Data BASE
QA/QC QA/QC Publish
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ata vsers
Management BASE Data Product ®
Project (AMP) ® Provided as submitted by site team
QA/QC on general data quality

All FP variables supported
All levels of aggregation supported




AmeriFlux Flux/Met data Pipeline

~ 1-6 months

©
§ ~1-2days T AN
*qj Iteration to verify or fix issues
Site Teams %
> 1 1
T per upload /' batch ; batch
'c ~Immediately .~ 1-2 months ./ ~1-2 months
o] JR4 R4
S i s
e o O Format Data BASE
o A=/ ﬁ;=/ as/ac ~ | aaac |7 publish
=
AmeriElux Available to
Data Users
Management BASE Data Product ®
Project (AMP) ® Provided as submitted by site team
® QA/QC on general data quality
e All FP variables supported
o All levels of aggregation supported




AmeriFlux Flux/Met data Pipeline

Site Teams

Submit Flux/Met data

-/®
g

AmeriFlux
Management
Project (AMP)

~ 1-6 months

Recording available:

® Post-submission data life cycle: FP-In to BASE publishing
® Requirements for processing a site using ONEFlux
® https://ameriflux.|bl.gov/community/amp-webinar-series/

~1-2days T~
s lterationto verify or fix issues
per upload /' batch ; batch
~Immediately .~ 1-2 months ./ ~1-2 months
Format Data BASE
QA/QC QA/QC Publish

BASE Data Product

Provided as submitted by site team
QA/QC on general data quality

All FP variables supported

All levels of aggregation supported

Available to
Data Users
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onoc —> Format QA/QC Processing

Fully-automated process begins immediately upon upload

Format QA/QC Report links emailed to uploader ~15 minutes after upload

Per file evaluation

One attempt to auto-correct any issues (1)

File is queued for Data QA/QC if PASS or WARNING result (2)

PASS

File is
uploaded Format

# QA/QC —+ WARNING

Tests

FAIL

Autocorrect
attempted?

Autocorrect
attempted?

Yes

Yes

Format
QA/QC
Tests

e Overall Status | Site Team Action
PASS | Ready for Data QA/QC #

Queued for Data QA/QC

PASS WARNING | Review all warn

WARNING

FAIL

FAIL | Review all failures
and warnings

Iteration with site team to fix issues
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;17;;—4 Format QA/QC Report Email

AmeriFlux QAQC-3065 Format Results 1 ACTION REQUIRED|| CC-sss data uploaded on Sep 04, 2019 » mboxx X

Dear Danielle Christianson,

n [}
=

Thank you for uploading data for CC-sss on Sep 04, 2019.

Format QA/QC results

rCC-SSS_H R_200001011000_200001012000_bad29.csv: h

e FAIL | Replacement file required.
e Read details in this report: https://ameriflux.Ibl.gov/gaqc-report/?site_id=CC-sss&report_id=63097

\_ J
rCC—SSS_HR_200001 011000_200001012000_scinot.csv: A

e FAIL | Replacement file required.
e Read details in this report: https://ameriflux.lbl.gov/qaqc-report/?site_id=CC-sss&report_id=63096

Format QA/QC assesses the compliance of your data submission with AmeriFlux FP-In format (https://ameriflux.lbl.gov/half-hourly-hourly-data-upload-format/. If needed, you
can re-upload your data at https://ameriflux.lbl.gov/data/upload-data/ and/or reply to this email to discuss with us.

View the status of all your uploaded files at https://ameriflux.lbl.gov/qagc-reports-data-team/.

If all files passed Format QA/QC and there are no pending issues for your site, Data QA/QC will be run. You can track communications on this Format QA/QC report at
QAQC-3065 using your AmeriFlux account ID and password to login.

Sincerely,
AMP Data Team
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oo —> Format QA/QC Report

QA/QC Report: Format

This report details results of the AmeriFlux QA/QC data processing pipeline.
For more information, see How to Read This Report, QA/QC Results Definitions,

Ready for Data QAQC

No further action needed by the site team.

Uploaded File Report US-PFa_HR_201801010000_201901010000.csv
Site ID: US-PFa
Site contact: Ankur Desai

Uploader: Ankur Desai
Upload date: 2018-Jul-16 11:44
Uploaded filename: US-PFa_HR_201801010000_201901010000-20180

Format QA/QC report summary:
All format QA/QC tests No issues were . AMP will
Test Results Adc

All Format QA/QC tests passed. v PASS

Variable names found in the file:
TIMESTAMP_START, TIMESTAMP_END, CO2_1_1_1, CO2_1_2_1, COZ

CH4_1_1_1,CH4_1_2_1,CH4_1_3_1,FC_1_1_1,FC_1_2_1,FC_1_3 1
SCH4_1_1_1,H,H_1_1_1,H_1_2_1,H_1_3_1,LE,LE_1_1_1,LE_1_2_
SLE_1_2_1,SLE_1_3_1,WD_1_1_1,WD_1_2_1,WD_1_3_1, WD_F_1_
USTAR_1_1_1, USTAR_1_2_1, USTAR_1_3_1, USTAR_F_1_3_1, PA_1_
VPD_F_1_3_1, SWC_1_1_1, PPFD_IN_1_1_1, P, NEE, NEE_F, NEE_1_

Processing code version: 0.4.19
Processing log file: http:/ameriflux-data.lbl.gov/QAQCLogs/QAQC_repo

QA/QC Report: Format

This report details results of the AmeriFlux QA/QC data processing pipeline.
For more information, see How to Read This Report, QA/QC Results Definitions, FAQ, and U

Review all warnings
WARNING If autocorrected file is OK, no action is needed by the site team. If correcti

Autocorrected File Report US-MOz_HH_200501010000_200601010000.csv

Site ID: US-MOz
Site contact: Jeffrey Wood

Uploader: AMP Data Team (original file uploaded by Format QAQC Pipeline)

Upload date: 2018-Aug-15 17:27
Uploaded filename: US-MOz_HH_200501010000_200601010000-20180815172726

Format QA/QC report summary:
All format QA/QC tests Issues were . AMP to autorr
warnings below. If autocorrected file is OK, no action is needed by the site team. If cor

Test Results Additional Info

AMP made these autocorrections. WARNING  Filename cor
time)

Any Variables suspected gap-fill? WARNING These variables

no missing valu

Any Variables with ALL Data Missing? WARNING These variables

H_1_1_1.Previ
be overwritten.

Variable names found in the file:

TIMESTAMP_START, TIMESTAMP_END, P_1_1_1, PPFD_IN_1_1_1, PPFD_OUT_1
LW_IN_1_1_1,LW_OUT_1_1_1, NETRAD_1_1_1, TA_1_1_1,RH_1_1_1,C02_1_1_
USTAR_1_1_1,TS_1_1_1, SWC_1_1_1,G_1_1_1,PA_1_1_1,FC_1_1_1,SC_1_1_
NEE, NEE_F

Processing code version: 0.4.23
P ing log file: hitp:

data.lbl.gov/QAQCLogs/QAQC_report_US-MOz_

Uploaded File Report US-MOz_HH_20050101000000_20060101000000.csv

Consider revising your file preparation for future submissions by opening and reviewing t

QA/QC Report: Format

This report details results of the AmeriFlux QA/QC data processing pipeline.

For more information, see How to Read This Report, QA/QC Results Definitions, FAQ, and Upload Format Instructions

Review failures and warnings
Upload a corrected replacement file.
Uploaded File Report Tonzi-understory-2016.dat

Site ID: US-Ton
Site contact: Dennis Baldocchi

Uploader: Siyan Ma
Upload date: 2017-Mar-22 14:26
L Tonzi

Format QA/QC report summary:

y-2016-2017011912065058.dat

Report ID: 8052

All format QA/QC tests attempted. Issues were encountered. Please correct issues and upload a replacement file.

Test Results

Are Timestamp variables present? AFAL

Timestamp problem encountered. AFAL
Issues that cannot be autocorrected. AFALL
Is Filename Format valid? AFAL

Are Timestamp variables as expected? 4 FAIL

Is Filename Format valid? WARNING

Are Data Variable names in correct
format?

WARNING

Additional Information

Expected timestamp variable(s) TIMESTAMP_START,
TIMESTAMP_END is / are missing.

Filename Matches File Contents, Timestamp Column Resolution,
Ti Row i i Dupli

Unable to repair timestamps. AutoRepair FAILED.

These filename components are not in the standard AmeriFlux
format: extension is not csv

These unexpected variables were found in columns 1 & 2 instead of
TIMESTAMP_START and TIMESTAMP_END: yr, day

These filename ts are not in the AmeriFlux
format: incorrect number of components (expect timestamp
errors)

These variable names are not in standard AmeriFlux format: yr,
day, endhour, endmin, DOY, FC_WPL_2D, fc_flag, WC_2D,
CO02_LI7500, RHOC, CO2_var, CO2_skewness, CO2_kurtosis,
RHOQ, q_var, q_skewness, q_kurtosis, Tsonic, Tsonic_var,
Tsonic_skewness, Tsonic_kurtosis, Wind_Direction,
Wind_Velocity, Friction_Velocity, stdw, wbar, w_var,
w_kurtosis, u2D_var, v2D_var, Tair, absolute_humidity,

Vapor_p _deficit, i P TSOIL2,
TSOIL4, TSOIL8, TSOIL16, TSOIL32, soil_moisture_00cm,
soil_moi: _20cm, soil_moi 50cm, precipitation. They

will not be included in the standard AnTeriFlux data products.
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New online QA/QC Documentation available

)
FQ.X;n(la(‘:t .4 FO r m at QA/QC Re p O rt https://ameriflux.lbl.gov/data/data-processing-pipelines/format-gaac/

QA/QC Report: Format

This report details results of the AmeriFlux QA/GC data processing pipeline. S Ite Te am ACt| on
For more information, see How to Read This Report, QA/QC Results Definitions, FAQ, and Upload Format Instructions

Overall Status

Review all warnings
If autocorrected file Is OK, no action Is needed by the site team. If corrections are needed, upload a replacement file.
/ Autocorrected File Report US-MOz_HH_200501010000_2006010%0000.csv Report ID: 26775 A
i Site ID: US-MOz
Autocorrected File Report S s W
(if autocorrections made) Uploader: AMP Data Team (original file uploaded by Format QAQC Pipeline)

Upload date: 2018-Aug-15 17:27
Uploaded filename: US-MOz_HH_200501010000_200601010000-2018081517272600.csv

Format QA/QC report summary:
All format QA/QC tests Issues were AMP to correct the issues. Please review the
warnings below. If autocorrected file is OK, no action is needed by the site team, If corrections are needed, upload a replacement file. -
Autocorrections Tost Results Additional Information
(if attempted) \[Awmmmon © + Filename components fixed: ts-start (start tme) ts-end (ond
time)
Any Variables suspected gap-fil? ) WARNING These variables are suspected to be gap-flled because they have == TeSt ReSU ltS
no missing values: P_1_1_1
Any Variables with ALL Data Missing?  ©) WARNING These variables have all data missing: FC_1_1_1,LE_1_1_1,
H_1_1_1. Previously uploaded data with the same time period will
be overwritten
-
Variable names found in the file:
TIMESTAMP_START, TIMESTAMP_END, P_1_1_1, PPFD_IN_1_1_1, PPFD_OUT_1_1_1, SW_IN_1_1_1, SW_OUT_1_1_1,
LW_IN_1_1_1,LW_OUT_1_1_1, NETRAD_1_1_1, TA_1_1_1, RH_1_1_1,C02_1_1_1,H20_1_1_1, WS_1_1_1,WD_1_1_1,
USTAR_1_1_1,TS_1_1_1,SWC_1_1_1,G_1_1_1,PA_1_1_1,FC_1_1_1,SC_1_1_1,LE_1_1_1,SLE_1_1_1,H_1_1_1,SH_1_1_1,
NEE, NEE_F
Uploaded File Report Processing code version: 0.4.23
P g log file: hitp: data.Ibl.gov/QAQCLogs/QAQC_report_US-MOz_26775_20180815173024.log
Uploaded File Report US-MOz_HH, Report 10: 26761 v

/\ Consider revising your file preparation for future submissions by opening and reviewing the Uploaded File Report.


https://ameriflux.lbl.gov/data/data-processing-pipelines/format-qaqc/

X«
Data

)
anac — > Data QA/QC and Report Email

* Most recently uploaded data that pass Format QA/QC
* Performed on entire data record (recent uploaded + previous BASE)
* No data filtering/correction done by AMP

All submitted files 0

Previous BASE File

passed Format QA/QC File
Combiner
Publish
BASE-BADM
e Run Data QA/QC Available for
check modules download
® E AMP Pass BASE Bundle
ﬁ ( Review Generation BASE-BADM
AMP Return
BADM File

Iteration with site team to fix issues
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anac —> Data QA/QC Modules

* Secondary independent check

o Adapted from Pastorello et al., 2014, IEEE, DOI: 10.1109/eScience.2014.45
Lesson-learned from flux networks
Feedback from data users and ONEFlux processing

Post hoc approach (w/ limited ancillary info & diagnostics)
Trade-off between site-specific & universal

Emphasize visualization (for issue identification & communication)
* Adopted in FLUXNET2015 & all BASE published since 2017

o o o O O

https://ameriflux.lbl.gov/data/data-processing-pipelines/data-gaqc/



https://ameriflux.lbl.gov/data/data-processing-pipelines/data-qaqc/

X«
Data

)
anac —> Data QA/QC Modules

* Secondary independent check

(@]

o o O O

O

Adapted from Pastorello et al., 2014, IEEE, DOI: 10.1109/eScience.2014.45
Lesson-learned from flux networks

Feedback from data users and ONEFlux processing

Post hoc approach (w/ limited ancillary info & diagnostics)
Trade-off between site-specific & universal

Emphasize visualization (for issue identification & communication)

* Adopted in FLUXNET2015 & all BASE published since 2017

Implemented Modules Planned Modules

* Timestamp alighment * Variable availability

* Physical range * Sign convention check

* Diurnal & Seasonal pattern * SIGMA family

* Multivariate comparison * Variability check

* USTAR filtering * Unit check (ratio-percentage, metric conversion)

https://ameriflux.lbl.gov/data/data-processing-pipelines/data-gaqc/



https://ameriflux.lbl.gov/data/data-processing-pipelines/data-qaqc/

- ©

)
Data
avac —> Check Module o

Supporting Summary Statistics
e- Identified Issues

(2 Figure

Additional
Figure



Radiation (W m-2)
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) SW_IN,
F D : ,
ci’;?éfé QAa/tSC —» Timestamp Alignment Check PPFD_IN

SW_1_1 1 has max cross-correlation 0.997 at lag 0 (0% exceed SW_IN_POT )
PPFD_IN_1_1_1 has max cross-correlation 0.998 at lag 0 (0% exceed SW_IN_POT)

Misspecified timestamps
* Time zone specification
Daylight saving

Datastream synchronization . /\\ /\

20120331 - 20120415 20120415 - 20120430

20120101 - 20120116 20120116 - 20120131 20120131 - 20120215 20120215 - 20120301 20120301 - 20120316 20120316 - 20120331

/ \

jiation (W m-2)
» B8 &

20120515 - 20120530

Max Diurnal Composite - 15 day window

1400 Potential Incoming Radiation

1200 4 Z

1000

Observed Radiation =

80O A

600 A

20121027 - 20121111

20121126 - 20121211

03:00

00:00 4
06:00 4
00:00 4

09:00 4
12:00
15:00 4
18:00
21:00




Radiation (W m-2)

- SW_IN;
Format Data

)
QA/Qc avac —> Timestamp Alignment Check PPFD_IN

SW_1 1 1 has max cross-correlation 0.984 at lag 2 (30% exceed SW_IN_POT )

* Consistent shift PPFD_II\/__l__l_l has max cross-correlation 0.978 at lag 2 (28% exceed SW_IN_POT )

o Timestamp — End or Start
o Time zone specification
* Inconsistent shift
o Daylight saving
o Clock resetting

1400 20050101 - 20050116 20050116 - 20050131 20050131 - 20050215 20050215 - 20050302 20050302 - 20050317

20050317 - 20050401

1400 20050401 - 20050416 20050416 - 20050501 20050501 - 20050516 20050516 - 20050531 20050531 - 20050615 20050615 - 20050630

Max Diurnal Composite - 15 day window

1400 - Potential Incoming Radiation

1200 Observed > Potential

1400 20050630 - 20050715 20050715 - 20050730 20050730 - 20050814 20050814 - 20050829 20050913 - 20050928

1000

Observed

o— Radiation

Radiation (W m-2)

600 +

20051013

20051013 - 20051028

1400

20051112 - 20051127

400 -

20051212 - 20051231

200 +

800

600

Radiation (W m-2)

400

20

00:00
03:00 A
06:00
09:00 -
12:00 A
15:00 A
18:00 A
21:00 4
00:00 A

00:00

TIMESTAMP_START




Most Variables
Format Data

|
QA/aC avac —> Physical Range

2500
0.5% exceed plausible range +/- 5% buffer
e Qutlier / Erroneous data 35 20007 4.0% exceed plausible range
~
* Wrong units £ ..
* Misspecified missing values £
1 1000 A
=
QI 500 -
L
o
a
2016-01 2016-03 2016-05 2016-07 2016-09 2016-11 2017-01
0.5% exceed plausible range +/- 5% buffer >
0.8% exceed plausible range ) 2
61 Out-of-range points %
wP \o>§
F‘\T [e]
ISR
~
=
—I 400 A
=
+/- 5% buffer 100 1

2015-04  2015-10  2016-04  2016-10  2017-04  2017-10  2018-04  2018-10  2019-04



Format
QA/QC
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Data
QA/QC

* Physically unlikely values
* Qutlier

* Sign convention

Mean Diurnal Composite - 1 month window

100 +

50 1

Historical Percentiles (2.5, 25, 50, 75,

Jas

_50-

—-100 A
Observed Median

—-150 1

—-200 A
T T A T L4 T L4 T T
o o o o o (= o o o
© © © © ©o © © © o
e m - S N 1N @ - O

— — Ll ~

20040101 - 20040130

)
— Dijurnal-Seasonal Pattern

Most Variables
Returning Sites

40% observed data within historical 95% range
25% observed data within historical Interquartile (25-75%) range

20040131 - 20040229

20040301 - 20040330

20040331 - 20040429

20040430 - 20040529

20040530 - 20040628

20040629 - 20040728

20040729 - 20040827

20040828 - 20040926

20040927 - 20041026

20041027 - 20041125

20041126 - 20041231

0:00 4

00 4

2 2 8 2 2 2 g g 2 2 2 2 g 2 2 g g 2 2 8 2 @ 3 8§ 298 8§ 8 8 2 9 2 g S

S 8 &8 &8 &8 8 8 & © 8 &8 8 8 8§ 8 3 98 8 3 & 8 8 8 8 68 8 5 © &8 8 8 & ©

& M © & A n & o © M ® & & b & ~ 66 M b & N b B o4 66 Mm W & & B © o O
~ = 2 R~ 4 2 2 ] ~ % 2 R ~ 2 2 ]

BN 2.5% percentile (previous data)
W 25% percentile (previous data)

TIMESTAMP_START

mmm MEDIAN (previous data)
I MEDIAN (current data)

Wm 75% percentile (previous data)
WM 97.5% percentile (previous data)

current data
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Format
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 Shifted full range
* Change of variability

Mean Diurnal Composite - 1 month window

550 A
525 -
500 -
Observed Median

475 A
450 -
425 - ,-_;/\_:
400 - e -
3754 ; -

Historical Percentiles (2.5, 25, 50, 75,

D7.5%)

0:00 A
3:00 A
6:00 -

o
o
&

12:00 A
15:00 A
18:00 A

21:00 -
0:00 -

20210101 - 20210130

)
— Dijurnal-Seasonal Pattern

Most Variables
Returning Sites

78% observed data within historical 95% range
8% observed data within historical Interquartile (25-75%) range

20210131 - 20210301

20210302 - 20210331

20210401 - 20210430

20210501 - 20210530

20210531 - 20210629

20210630 - 20210729

20210730 - 20210828

———

e el

U —~
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20210829 - 20210927
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20211028 - 20211126

20211127 - 20211231
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W 2.5% percentile (BASE 15-5)
W 25% percentile (BASE 15-5)

TIMESTAMP_START
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W MEDIAN (current data)

W 75% percentile (BASE 15-5)
B 97.5% percentile (BASE 15-5)

current data
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. . Dat ) SW_IN vs PPFD

orma ata . . . USTAR

oo " anae —> Multivariate Comparison TAvsT SO
TA pro

Short-term Inconsistency

Plot of TIMESTAMP_START against PPFD_IN

o Sensor malfunction
o Shaded radiation 2600
o Contamination )
o 15004
2% deviated from linear relationship § :
Linear regression slope = 0.52, R2 = 0.95 g 10001
e : 3
i |dentified outlier =
[] Z 500
|
0 a
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Format

QA/QC

* Long-term trend or step change
o Sensor Degradation
O Replacement of sensor
o Change of measurement location

Max changes of linear regression slope: 25%

1.00001 &-—-e__ s _--——e 060
'.——_._-~.",‘. x\.___.___'
0.9995 . 2 !
Regression R® o i -
0.9990 A / L) H
;7\ 1
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0.9970 1 / % !
\
4 i \ - 0.50
09965 { , - Regression slope *y
D o o ® o8 ® o a®
IS VSR VSIS VS LS S SR SR SRR \ P M
Timestamp

(umol/m2/s)

PPFD_IN

(W/m2)

SW_IN

*
)
—>-‘> Multivariate Comparison

Plot of TIMESTAMP_START against PPFD_IN

SW_IN vs PPED
USTAR vs

TAvs T_SO

TA pr
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—» FC-USTAR Filter

Data
QA/QC
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—» Variable Availability

All Variables

Format Data

QA/QC QA/QC

* Long gaps

All empty variable-years: TS_1_1 1 (2007-2008,
2018-2019), SWC_1_1_1 (2007-2008, 2017-2018)........

data availabili

* Missing mandatory variables wo
* Inconsistent variable naming / qualifier T “
retait N
All empty variable-years: TS_1_1_1, TS 1 2 1, No data Izjzzi i Not provided
TS 1 3 1(2004-2013), TS (2013-2016)........ o1t
USTAR zxcg_si _ i
T 141 SWC_1_6_1 £
. . TSZ1:3:1 swc:1:5:1 7\ 30 /
Individual < w220 swe__a .
Buess s - :
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0.0

|
Format Data
SIGMA family (standard deviation)
Sign convention check

Variability check (excessive, dampened)
Unit check (ratio-percentage, metric conversion)

Linear regression slope = 0.98, intercept = -0.12

*«

all data

— regression (all data)
— Kaimal 94 model

all data

4 = regression (all data)
~— Kaimal 94 model

iyl

neutral data
—— regression (neutral data)
T T

neutral data
—— regression (neutral data)
I I I I I I
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QA/QC aac > Data QA/QC Output

2021-05-12 14:47:23,165 [ERROR] Threshold-FC-2018 - 2018: 84 / 17520 outside and 40/1752 outside but within +/-5.8% of limits (-109.0-100.8 micro-molC02 m-2 5-1)

e Public FTP
o logs/

o output figures/
diurnal_seasonal/

multivariate_intercomparison/

timeshift/
ustar_filter_test/

m
u
m physical_range/
m
m
o Intermediate files/

AMP Review

2021-05-

2021-05-
2021-05-

2021-05-
2021-05-

2021-05-
2021-05-

12 14:47:23,165 [INFO] status - Validating Status with attributes:
Status Code:

QAQC check nane: 2018

Source logger name: Threshold-FC-2018

Number of warnings

Number of errors:

Status message: 2018: 84 / 17520 outside and 40/17520 outside but within +/-5.% of limits (-100.0-100.0 micro-molCO2 m-2 s-1)
Plot paths: ['https://ftp.fluxdata.org/.ameriflux_downloads/data/.US-MiS_3982725/57431/output/physical_range/Us-Mus-57431-PhysLinTs-FC-2018.png" ]

Sub_statuses: None
Report_type: single_msg
ction: table

126,196 [INFO] status - Validating Status with attributes:

status Code:

QAQC check name: 2019

Source logger name: Threshold-FC-2010

Nunber of warnings:

Nunber of errors: 1

Status message: 2019: 79 / 17520 outside and 31/17520 outside but within +/-5|
Plot paths: ['https://ftp.fluxdata.org/.ameriflux_dounloads/data/.Us-HHs_3982)
Sub_statuses: None

Report_type: single_msg

Report_section: table

NS_ext:

12 14:47:29,262 [ERROR] Threshold-FC-2020 - 2020: 71 / 17475 outside and 30/1)
12 14:47:29,262 [INFO] status - Validating Status with attributes:

Status Code: -2

QAQC check name: 2020

Source logger name: Threshold-FC-2020

Nunber of warnings: @

Nunber of errors: 1

Status message: 2020: 71 / 17475 outside and 30/17475 outside but within +/-5
Plot paths: ['https://ftp.fluxdata.org/.aneriflux_dounloads/data/.Us-HHs_3982)
Sub_statuse
Report_type: single_msg
Report_section: table
NS _ext

12 14:47:37,314 [ERROR] Threshold-FC-all data - all_data: 236 / 76035 outsidel
12 14:47:37,315 [INFO] status - Validating Status with attributes:

L= Parent Directory
US-MWS-57431-PhysLimTS-C02-2017.png

~

-57431-PhysLimTS-CO2-2018.png

7431-PhysLimTS-C02-2019.png

57.

7431-PhysLimTS-C

I\HYING RATIO-2017.png

‘7431 Phys unTS CO2

XING_RATIO-2018 png
MIXING_RATIO-2019.png
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3-CO2

'431-PhysLimTS-FC-2018.png

7431-PhysLimTS-FC-2019.pn;

57.

431 PhysLi.mTS-FC 20.

2020.png

ST
57431 Ph\ sLuuTS F(_SSITC _TEST—ZO 1 9.1):12

7431-PhysLimTS-FC_SSITC_TEST-2020.png

57431-PhysLimTS-FC_SSITC_TEST-all_data.png
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26,196 [ERROR] Threshold-FC-2019 - 2019: 79 / 17520 outside and 31/17520 outside but within +/-5.8% of limits (-160.0-100.8 micro-molC02 m-2 5-1)

Physical Range of FC throughout 2018

Plot of FC with Actual Data Range
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NP = D ta QA/QC and R t Email
[AmeriFlux] (QAQC-2405) Data Results | cc-xxx HH 20020101 - 20180803 | Using uploads through Sep 19, 2018 ¢ B B
Inbox x
Explanatory Figures
AMF Data Team (AMF-JIRA) via berkeley.edu Plot of T_SONIC_SIGMA with Actual Data Range
to dschristianson ~ 14 e o0 o
o of ° ®o 8
W e Bl g * 2
AMF Data Team commented on [} QAQC-2405 ° o ° oo .
[s) o0 °
‘ém = ; ) 00 : % i e )
¥ =2 o °
Re: Data Results | CC-XxXx HH 20020101 - 20180803 | Using uploads through Sep 19, 2018{ = » o o B e, o °
Dear Tower Team 2 8 o © ° ® o
o' s & go’ o g e
Thank you for your data submissions for CC-XXX site. H = -
[ s
In the context of the new processing for AmeriFlux data products, we are applying # new Data QA/QC scheme that follows the -
independent analysis of your data and help identify potential issues in data format$ and contents earlier in the pipeline. 2 I
Briefly, Data QA/QC includes the inspection of sign conventions, ranges, diurnal-segsonal patterns, and potential outliers of var] -
Data QA/ QC SW_IN) are also analyzed to detect potentially erroneous data. The comparison of fneasured radiation (e.g., PPFD_IN, SW_IN) 4 201410 201501 201504 2015-07 ;915-10( i ;Ultﬁ-;“ 201604 201607 201610  2017-01 F';
m
for a given location (i.e., SW_IN_POT) is also analyzed to check the timestamp spegification and alignment. i G

Summary r 7
In analyzing your data, we have the following questions where we request your expgrt opinion and suggestion. Please note that some { _,
your site. Please verify, clarify, or correct the following issues before we can make your data available as an AmeriFlux BASE data prod| .

il S Himes ey sy o s Debicatu o o S T —
[Data QA/QC] ” P
° \‘v‘_': L S — -
AMP-Summarized Issue #1 .. -
+ |ssue #2 ..

Data Issues . Issue #3

We hope that this will not take too much time from your work, but it will help to make your dpta more robust and clear. You can view th| , T AR percontis Greviom ol & coren s
https://ameriflux.Ibl.gov/qaqc-reports-data-team/. =

@00
Please reply to this email with any questions. You can track communications on this Data QA/QC at QAQC-2405 using your AmeriFlux account | C8> ®

Best regards and thanks for the collaboration,
AmeriFlux Data Team

400

SWIN 111
@

(2]

OO

® 0
¥ o 8 ®
FTP link to Data QA/QC, where you can access all figures and intermediate files generated during Data QA/QC: 200 @OO
.. . ftp://ftp.fluxdata.org/.ameriflux_downloads/data/CC-XXX/#HHHH ##HH output 00
Additional Links s
Format QA/QC reports associated with this Data QA/QC, where you can glance at the file sources used in this Data QA/QC: 0
http://ameriflux.Ibl.gov/qaqc-report/?site_id= CC-XXX&report_id=###H 0 500 1000 1500 2000 2500




AmeriFlux Flux/Met data Pipe

Site Teams

Submit Flux/Met data

-/®
L

AmeriFlux
Management
Project (AMP)

— 500 — 500
—e— Sites registered since 2013
—e— Sites uploading data since 2013 [
—e— Sites publishing data since 2013 %
| Sites uploading data in each year — 400 — 400 'g
14
g %
- 300 & -~ 300 g
5 <]
3 s
~ 1-6 months - 200 € - 200 §
“«----—-_ =] =
- = )
~ - =~ [
- ~< ~< [
1-2 days - \\\ — 100 — 100 -g
N Iterationto 3
\\ \\
| ' —10 -0
! : B B B O A B B S D A O S N
1 1
per upload / batch R R N N S S S
~Immediately .~ 1-2 months / Year Year
Format Data |~ BASE
QA/QC QA/QC Publish
Available to
Data Users

BASE Data Product

Provided as submitted by site team
QA/QC on general data quality

All FP variables supported

All levels of aggregation supported
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aac —> Data QA/QC Next Stage

e Consideration
Keep up with growth of networks & submissions

Develop while maintaining data service

Enable self-review & quick assessment

Gain users’ feedback on automatic QA/QC

Refine check modules & rules for passing/warning
Scalable workflow for adding new check modules

o O O O O O



X«
Data

e Consideration
Keep up with growth of networks & submissions

Develop while maintaining data service

Enable self-review & quick assessment

Gain users’ feedback on automatic QA/QC

Refine check modules & rules for passing/warning
Scalable workflow for adding new check modules

o O O O O O

Phase I: Enable self-review for trained users

)
aac —> Data QA/QC Next Stage

Phase II: Automatic data QA/QC report
* Most returning sites
+ Self-explanatory QA/QC report
* Develop and implement new check modules

» Core, NEON, volunteer returning sites (limited capacity)

* Training + Summary statistics + Linked figures

» Gain users’ feedback designing Data QA/QC reports

» Re-evaluate and refine check modules
Current state

2022/Jan Apr 2022/3ul Oct
- °°r ]

2023/Jan 2023/Apr Jul
]
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All submitted files
passed Format QA/QC File

Combiner

Run Data QA/QC
check modules

®
=/
AMP
AMP

Review Pass

Return

)
e — > Data QA/QC Current State

Previous BASE File

Publish
BASE-BADM
Available for
download
Bundle
BASE-BADM
BASE
Generation
BADM File
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Format Data

|
QA/QC aac —> Data QA/QC Next Stage (Phase )

All submitted files

passed Format QA/QC File
Combiner
Run Data QA/QC New summary statistic
o check modules '{I':' table(s) generated
Training Webinar
‘ 9 Send No
Report ®
Yes F_/
AMP
Self RA'Y'P
Review pass Sull=y Pass
Return Return

Site Teams

Previous BASE File

Publish
BASE-BADM
Available for
download
Bundle
BASE-BADM
BASE
Generation
BADM File
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Format Data

|
QA/QC aac —> Data QA/QC Next Stage (Phase )

* Public FTP
o logs/
o output figures/
o Intermediate files/

« US-NR] timestamp_shift_radiation_1999 png
o US-NRI_timestamp_shift_radiation_2000. png
» US-NRI_timestamp_shift_radiation_2001.png
. . o USNRI_timestamp_shift_radiation_2002 png
o USNRI_timestamp_shifl 1
e Summary statistics/ : ISR i
. . o USNRI_timestamnp_ &
o Timestam pa | Ignme nt/ . USNRI timestay_shift_
o UUSNRI timestamp slaft
o UIS-NRI timestamp shift radiation 2008 pog
o US-NRI timestamp shift sadiation 2009 pog
» US-NRI timestamp_shift radiation 2010 pog
. :

n_2003. pog

2004 ymg
ion_2008 pug

ion 2006 pmg |
ion_ 2007 ymg

Year max(abs(ny)) t oo P day (%) Pnight (%) Figure link
2016 0.98 0 5 5 <url>

2017 0.97 0 1 2 <url> + US-NRI timestamp_shift_sadiation 2017 ppg

o US-NRI_timestamp_shift_radiation_2018 png
2018 0.99 0 0 1 <url> o US-NRI_timestamp_shift_ndiation_2019.y E_:
o US-NRI_timestamp_shift_radiation_2020.png
o USNRI_timestamp_shift_madiation_2021.png

2019 0.95 2 10 10 <url>

e max(abs(R_,)) : maximum absolute cross correlation (ny) between the time
series X and Y.

ot . the timestep shift at which the max(abs(ny)) is found. t
indicates that time series X and Y are aligned.

oP 4ay - PEFCENtagE of occasions that measured radiation exceed potential incoming
radiation in daytime.

. Pnight : percentage of occasions that measured radiation exceed potential
incoming radiation in nighttime.

equating zero

max




Format

Data

*«

QA/QC QA/QC

* Public FTP
o logs/
o output figures/
o Intermediate files/

e Summary statistics/
o Timestamp alighnment/
o Physical range/
O

|
—» Data QA/QC Next Stage |

02_MIXING _RATO-,
02_MIXING_RATIO-.

WS-57431-p
7431-PhysLim

CO2_MIXING_RATIO-n

g

7431 PhysLinnTS.F
7 131-1-&.5«1.1"175-F

"'4 31-PhyvsL i STETCIL

Variable Year Pt LG (%) Phard_ﬂag (%) Figure link
FC 2018 2.5 1.5 <url>
FC 2019 0.1 <url>
LE 2018 <url>
LE 2019 <url>

H 2018 8.9 5.6 <url>

H 2019 0 0

P_sof_t_flag : percentage of data points o_utside the expected physical range, but
within the buffer range (+/-5% of physical range)

P, ard 1iaq - PErCENtage of data points outside the expected physical range
plus tﬁeqbuffer range.

AWS-5743 I-T‘h\d Ay’ T( FFT(H 90-.
'S-5743 1-PhysLiTS-FETCH_90-.

JS-MWS-5743 -En_ S
JS-MWS-5743]-PlysLinTS-f
US-MWS-5743]-PhvslinIS-1].

<url>

US-MWS-5743]-Physl jo | S-H.
WS-5743]-Phy:
MWS.5743]-PhysLim
IWS-57431-PhysLim

Physical Range of FC throughout 2018

Plot of FC with Actual Data Range
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Format Data
QA/ac aac — ¥ Data QA/QC Next Stage (Phase )
[AmeriFlux] (QAQC-2405) Data Results | cc-xxx HH 20020101 - 20180803 | Using uploads through Sep 19, 2018 ¢ B B
AMF Data Team (AMF-JIRA) via berkeley. edu Thu,Sep20,12:37PM  Y¢ &

to dschristianson ~

AMF Data Team commented on [} QAQC-2405

Re: Data Results | cC-xXX HH 20020101 - 20180803 | Using uploads through Sep 19, 2018

Dear Tower Team
Thank you for your data submissions for CC-XXX site.

In the context of the new processing for AmeriFlux data products, we are applying a new Data QA/QC scheme that follows the Format QA/QC. We believe that these checks can provide an
independent analysis of your data and help identify potential issues in data formats and contents earlier in the pipeline.

Briefly, Data QA/QC includes the inspection of sign conventions, ranges, diurnal-seasonal patterns, and potential outliers of variables. Multivariate relations (e.g., WS vs USTAR, PPFD_IN vs
Data QA/ QC SW_IN) are also analyzed to detect potentially erroneous data. The comparison of measured radiation (e.g., PPFD_IN, SW_IN) to the maximum, top of the atmosphere radiation expected
for a given location (i.e., SW_IN_POT) is also analyzed to check the timestamp specification and alignment.
Summary

In analyzing your data, we have the following questions where we request your expert opinion and suggestion. Please note that some issues we identify could be normal and expected at
your site. Please verify, clarify, or correct the following issues before we can make your data available as an AmeriFlux BASE data product. If you decide to resubmit a corrected version,
please upload files using https://ameriflux.Ibl.gov/data/upload-data/.

[pata QA/QC]
e Link to Summary Statistics (Timestamp alignment)

Links to Summa ry e Link to Summary Statistics (Physical range)
StatistiCS Tables e Link to Summary Statistics (Multivariate comparison)

We hope that this will not take too much time from your work, but it will help to make your data more robust and clear. You can view the status of all of your uploaded files at
https://ameriflux.Ibl.gov/qaqc-reports-data-team/.

Please reply to this email with any questions. You can track communications on this Data QA/QC at QAQC-2405 using your AmeriFlux account ID and password to login.

Best regards and thanks for the collaboration,

Links to AmeriFlux Data Team
Training Materials D —

e Link to Training Materials (<URL>)
FTP link to Data QA/QC, where you can access all figures and intermediate files generated during Data QA/QC:
ftp://ftp.fluxdata.org/.ameriflux_downloads/data/CC-XXX/#HHHH ##HH output

Additional Links

Format QA/QC reports associated with this Data QA/QC, where you can glance at the file sources used in this Data QA/QC:
http://ameriflux.Ibl.gov/qaqc-report/?site_id= CC-XXX&report_id=###H
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aac —> Data QA/QC Next Stage (Phase )

Detailed Timeline 2022
* Now - March: Seek for participating sites (invitation sent later)
e June /July (TBD): Training webinar
e June - September:
o Submit data as planned & self-review using summary statistics (interim)
o Participate in the individual user interview
e September (TBD): Re-evaluation webinar

What to expect?
e Participate in the training and re-evaluation webinars
* Submit data (new quarters/year) at least once & self-review using summary statistics
e Participate in the individual user interview (1-2 hour feedback session, 1-2 times)
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aac —> Data QA/QC Future (Phase Il, draft plan)

All submitted files Previous BASE File

passed Format QA/QC File

Rule for passing each
Run Data QA/QC I{I':I Data QA/QC module
check modules

Combiner

Publish
@ BASE-BADM
/ Available for
Self-explanatory E[::I Send Auto No n— download
report Report AMP AMP
Yes @ = Bundle
e N Return G BASE-BADM
Self ERhe
Review ~pass P> Generation
BADM File

Return

Site Teams



Questions / Feedback

How do you think about the new self-review process?

Would the summary statistics be manageable? Or anything else?
Which part of the data pipeline or QA/QC can be improved?
Would you be interested in participating in the self-review?
Anything you'd like to see in future data pipeline?

AMERIFLUX

MANAGEMENT PROJECT

Related links

e https://ameriflux.lbl.sov/data/data-processing-pipelines/

e https://ameriflux.lbl.gov/half-hourly-hourly-data-upload-format/
e https://ameriflux.lbl.gov/community/amp-webinar-series/

ameriflux-support@Ibl.gov


https://ameriflux.lbl.gov/data/data-processing-pipelines/
https://ameriflux.lbl.gov/half-hourly-hourly-data-upload-format/
https://ameriflux.lbl.gov/community/amp-webinar-series/

